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Fiber Conveying and Discarding Device to be Connected to a Carder 

The invention relates to a fiber conveying and depositing device to be connected 
to a carder, wherein a sliver, downstream of the carder exit, passes through a 
draw frame comprised of at least two driven roller pairs and then reaches a can 
coiler, wherein the draw frame has a main drive as well as a regulating drive for 
the last roller pair. 

Such a device is disclosed, for example, in letters patent CH 692 349. The sliver 
leaving the carder reaches first a draw frame and subsequently a can coiler that 
places the sliver in the form of loops into the can. The draw frame is configured 
as a regulating draw frame and arranged immediately on top of the can coiler. 
In this way, it is possible to keep the distance between the exit of the regulating 
draw frame and the sliver entry opening of the can coiler at a minimum; 
according to letters patent CH 692 349, this is underscored as being especially 
advantageous. 

With regard to control technology, the device according to said Swiss letters 
patent is very complex. The principal problem resides in that the working speed 
of the carder on the one hand, of the draw frame on the other hand, and finally 
of the can coiler must be adjusted relative to one another in a suitable way. 
Speed differences must be compensated or regulated. Moreover, according to 
the Swiss patent it is proposed to incorporate into the control loop the regulating 
draw frame as well as the drive motor of the carder. This requires that the 
individual components must be interconnected with one another with regard to 
control technology. In practice, one is however often faced with the problem of 
having to mount a can coiler and an interposed draw frame additionally on an 
already present carder or to retrofit the carder therewith. In such situations, it is 
often impossible or possible only with high technical expenditure to intervene in 
the speed control of the carder in the context of an overall regulation of the 
system. 
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U.S. 5,774,940 discloses a device in which, for a preset carding speed, a 
regulation of the roller pairs of the draw frame as well as a separate regulation 
of the can coiler drive are carried out. Between the regulating draw frame and 
the can coiler, the sliver is guided as a freely sagging loop. A level sensor 
detects the height of the loop, and, based on this signal, a speed adjustment for 
the regulating draw frame on the one hand and the depositing speed of the can 
coiler on the other hand are derived by means of a process computer. 

In practice, it was found that, in the case of modern carders that operate at high 
sliver speeds and short-wave regulation of the regulating draw frame, the 
mechanism of the can coiler is overtaxed in regard to following the short-wave 
regulation of the regulating draw frame in a sufficiently fast way when controlling 
the depositing speed of the can coiler by means of, for example, a very rapidly 
operating servo drive. The reason for this resides in relatively large moved 
masses of the can coiler that, in the case of a sudden speed adjustments, cause 
high mechanical forces particularly on the bearing of the rotating head of the can 
coiler. 

It is an object of the invention to provide a fiber conveying and depositing device 
that operates with simple control-technological means and is to be connected to 
a carder, wherein the device downstream of the exit of the draw frame enables 
the adjustment and compensation of the sliver speed without having an effect 
on the sliver quality. 

The solution to this object is characterized for a fiber conveying and depositing 
device of the aforementioned kind by: 

a. deflection means for the sliver arranged between the last roller pair 
of the draw frame and the can coiler, wherein the deflection means 
are movable for compensation of the sliver length; 

b. signal transducers for a first and a second end positions of the 
deflection means; 
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c. means for changing the speed of the can coiler drive upon signal 
emission by one of the signal transducers and as a function of the 
time interval elapsed since the last signal emission. 

Such a fiber conveying and depositing device enables by simple control 
technological means the adjustment and the compensation of the sliver speeds 
downstream of the fine-regulating draw frame. According to the invention, the 
control is based on a spatial movement of deflection means for the sliver, 
wherein these deflection means can be comprised of, for example, an arm that 
is pivotable about a pivot axis and has at its free end a roller that is freely 
rotatably supported thereon across which roller the sliver is guided and 
deflected. The sliver extends therefore not on a direct path from the last roller 
pair of the draw frame to the can coiler but follows a "detour" across the 
displaceable deflection means. This leads, on the one hand, to a certain sliver 
tension being automatically maintained and the sliver quality leaving the draw 
frame being retained. On the other hand, there is a detection possibility provided 
as a result of the spatial movement of the deflection means. According to the 
invention, this displacement is not detected, for example, by a technically 
complex level sensor but instead there are only discrete signal transducers for 
a first and a second end positions of the deflection means. Therefore, it is not 
the magnitude of the spatial displacement of the deflection means across the 
entire possible movement range that is detected but only discrete end positions 
or an approach of such end positions are detected. 

Finally, according to the invention, means are provided for changing the drive 
speed of the can coiler upon signal emission by one of the signal transducers 
and as a function of the time interval elapsed since the last signal emission. Only 
when one of the end positions is reached, an adjustment of the basic 
transmission is realized by intervention in the working speed of the can coiler. 
The longer the time interval between sequentially reaching the end positions, the 
smaller the speed adjustment of the can coiler. 
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The intervention in the often completely independent control of the carder is not 
required so that the sliver conveying and depositing device according to the 
invention is suitable also for retrofitting an already present carder or 
subsequently attaching it thereto. Since as an initial parameter of the control only 
5 two end positions and not, for example, all intermediate values must be 

detected, the control technological expenditure is minimal despite high sliver 
speeds being obtainable. 

Also advantageous is the calm running of the sliver by guiding the sliver across 
the spatially displaceable deflection means that can no longer affect the quality 

10 of the sliver reached at the time of leaving the draw frame. Especially at the 

desired high sliver speeds such a sliver guiding action is characterized by a 
calmer conveying action of the sliver as compared to, for example, a freely 
sagging loop as disclosed in connection with a continuously operating level 
sensor in U.S. 5,774,940. An additional disadvantage of a level sensor for 

1 5 detecting a sagging sliver loop resides in that the undefined sagging of the sliver 

loop can lead precisely to such distortions within the sliver that have been 
removed prior within the regulating draw frame. 

In accordance with a preferred embodiment of the fiber conveying and 
depositing device, it is proposed that for detection of the two end positions two 
20 signal transducers are provided, respectively, and arranged minimally displaced 

relative to one another. In this way, an approach of the end position can already 
be detected signal-technologically and, accordingly, the control can be refined. 
As signal transducers, proximity switches are preferably used. 

A further embodiment is characterized by a deflection means in the form of a 
25 roller that is arranged to be freely rotatable at the free end of a swivel arm that 

is pivotable about a pivot axis. Roller and arm are preferably pretensioned 
relative to the sliver, for example, by a weight element arranged on the arm or 
by a spring. 
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For the swivel arm an especially light-weight and thus almost inertia-free 
construction is proposed according to which the arm is comprised of a thin- 
walled tube. Particularly suitable is a tube of carbon fibers which combines the 
advantage of minimal weight with high strength and substantial freedom of 
5 vibration. Such an arm operates with very minimal inertia moments and 

therefore has excellent response behavior in regard to any extension or 
shortening of the sliver deflected about the arm. 

An additional roller that is stationarily supported on the pivot axis for the arm and 
1 0 acts in this case as an additional deflection means also contributes to improving 

the response behavior of the deflection means relative to any length change of 
the sliver. Preferably, for this purpose the pivot axis for the arm is arranged 
above the can coiler and the sliver is vertically guided between the additional 
roller and the can coiler such that the sliver reaches the can coiler on the 
15 shortest possible path and vertically from top to bottom. 

For obtaining an exact response behavior of the deflection means, it is 
advantageous when the deflection means can be displaced only relative to a 
certain counterforce, for which purpose preferably a damping mechanism is 
used. Accordingly, one embodiment of the device is characterized in that the 
20 deflection means are provided with a damping element having a progressive 

damping characteristic line and acting in the displacement direction so that 
vibrations that are unfavorable for regulating the can coiler are substantially 
prevented. Preferably, the damping element is arranged such that it acts in a 
damping fashion on the pivot axis of the swivel arm. 

25 Further details of the invention will be explained in the following with the aid of 

an embodiment and with reference to the drawings. It is shown in: 

Fig. 1 in a side view a draw frame mounted on a carder as well as a can coiler 
downstream of this draw frame, wherein the can coiler is prepared for 
receiving a total of three sliver cans; 
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Fig. 2 the objects of Fig. 1 in a plan view; 



Fig. 3 in a section illustration an arm arranged on the can coiler across which 
the sliver is deflected on its way from the draw frame to the can coiler; 

Fig. 4 the arm according to Fig. 3 in a view rotated relative to Fig. 3 by 90°; 

5 Fig. 5 an enlarged view of the detail of Fig. 3; and 

Fig. 6 a section in the plane VI-VI indicated in Fig. 5 of the bearing of the swivel 
arm. 

Figs. 1 and 2 show in an overall illustration a carder 1, only partially illustrated, 
that has arranged downstream thereof a draw frame 2 relative to the sliver 
10 conveying direction; downstream of the draw frame a can coiler 3 is arranged. 

In the can coiler 3, a can is deposited, as is known in the art, into which can the 
sliver is placed in loops in a controlled fashion. In the present case, the can 
coiler 3 is provided with a can changer which provides space for a total of three 
sliver cans 4. The sliver is identified by reference character 5. 

15 A controlled drawing of the sliver coming from the carder 1 is realized in the draw 

frame 2 in order to improve in this way the structure and in particular the 
uniformness of the sliver. Such draw frames are also known, for example, as 
disclosed in Swiss letters patent CH 692 349. A draw frame is often comprised 
of several roller pairs wherein at least the last roller pair is driven at a higher 

20 individually controllable speed. This speed difference effects drawing and 

uniformness of the sliver. 

The draw frame 2 is therefore configured as a regulating draw frame and 
comprises a main drive as well as a separate quickly acting regulating drive. 
The main drive has a fixed transmission relative to the carder 1 that is however 
25 programmable with regard to its magnitude. The regulating drive has a fixed 
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basic transmission that can also be programmed with regard to its magnitude 
relative to the drive of the can coiler 3. 



For obtaining the desired structure of the sliver, the last roller pair and optionally 
also the last roller pairs of the draw frame 2 that are often referred to as the draw 
5 frame exit rollers can be accelerated or decelerated suddenly by the quickly 

acting regulating drive relative to the basic transmission. For example, by means 
of a quickly acting servo drive, the exit rollers can be changed with regard to their 
speed by up to 25 % at a frequency in the millisecond range. The can coiler 3 
downstream of the draw frame 2 cannot follow such a quick acting speed change 
10 because its mechanical drive components react too sluggishly. As a result of 

this, there are almost always speed differences. 

As a result of the different dynamics of the regulating draw frame on the one 
hand and of the can coiler on the other hand, there are also changes of the 
effective sliver length of the sliver on the path from the draw frame 2 to the can 

15 coiler 3. These length changes are compensated quickly in that the sliver 5 on 

its path from the draw frame 2 to the can coiler 3 is guided across the free end 
of a swivel arm 7 that is pivotable about pivot axis 6. Because it is pivotable 
about the pivot axes 6, the arm 7 or a freely rotatable roller 8 provided at its free 
end constitute a deflection means for the sliver that is displaceable in 

20 accordance with the effective sliver length. By a defined counterforce that is 

generated preferably by a counterweight, the arm 7 is maintained at a constant 
counter pressure so that the sliver 5 on its path from the draw frame to the can 
coiler remains uniformly tensioned. This tension is so minimal that the structure 
of the sliver present when the sliver exits the draw frame 2 is not affected. 

25 Based on Figs. 3 to 6, details of the deflection means comprised primarily of the 

arm 7 and the roller 8 rotatably supported thereon will be explained in the 
following. 

On the topside of the can coiler, a short stand 1 1 is attached that has at its upper 
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end a bearing for the pivot axis 6 of the arm 7. The arm 7 is therefore pivotable 
about axis 6 wherein damping elements 16 in the area of the pivot axis 6 exert 
a progressive damping action onto the rotational movement of the arm, i.e., the 
greater the rotary speed of the arm 7, the greater the damping action. The long 
5 lever of the arm 7 is comprised of a tube 9 having at its free end the already 

described roller 8 supported so as to be freely rotatable thereon. The tube 9 is 
comprised of a very lightweight material that is essentially vibration-free and has 
a high strength, for example, carbon fiber. 

The short lever of the arm 7 is formed by the weight element 10. The weight 
10 element 10 is positioned as close as possible to the pivot axis 6 of the arm in 

order to position the inertia forces close to the center of the pivot action. The 
weight element 1 0 is screwed by means of an adjusting thread 1 2 with a lock nut 
13 into the arm 7 wherein the leverage of the weight element can be adjusted 
by adjusting this thread. 

15 The weight element 10 that acts as a counterweight for the long arm 7 as well 

as the roller 8 is dimensioned and tared such that the roller 8 at the free end of 
the tube 9 always exerts a certain tension onto the sliver 5 guided about this 
roller 8. In this connection, it is advantageous when the sliver 5, as illustrated 
in Fig. 3, is guided in the central position of the arm 7 at a deflection angle of 

20 approximately 90° across the roller 8. 

Fig. 4 illustrates in a different view that the deflection means for the sliver include 
in addition to the movable roller 8 also an additional roller 14. The additional 
roller 14 is freely rotatably supported on the pivot axis 6 of the arm 7. Moreover, 
the roller 14 is arranged such that the sliver 5 guided across it moves 
25 subsequently vertically into the can coiler 3 arranged underneath. 

According to Figs. 5 and 6, the pivot movement of the rolling bearing-supported 
arm 7 is delimited by two end positions each of which is detectable. For this 
purpose, a first signal transducer 1 5 a for the first end position of the arm and a 
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second signal transducer 15 b for the second end position of the arm are 
integrated into the swivel joint. Preferably, each of the two signal transducers 1 5 
a, 15 b includes also a pre-signal transducer that is spatially slightly advanced so 
that already an approach of the end positions can be detected. Intermediate 
5 positions of the arm 7 on the other hand are not detected by sensors; instead, 

a signal emission is carried out only when the arm 7 approaches at least one of 
the two end positions. 

Fig. 6 shows also a damping element 1 6 which operates progressively and which 
exerts a higher damping force onto the pivot axis 6 of the arm the greater the 
10 displacement speed of the arm. This damping action leads to a calming of the 

arm relative to short-wave vibration amplitudes. 

Because of the especially light-weight construction of the arm 7 the sliver tension 
of the sliver 5 placed across it is maintained constant; also, the short-wave and 
long-wave transmission changes are compensated well. 

15 The detection signal of the end position signal transducers 15 a, 15 b are 

transmitted to a central control unit that calculates based thereon a speed 
change for the basic adjustment of can coiler 3. When, for example, the arm 7 
approaches with its roller 8 the lower end position, which is equal to a shortening 
of the sliver length between draw frame and can coiler, the central control unit 

20 calculates a deceleration of the basic speed of the can coiler 3. When, on the 

other hand, the arm 7 rises with its roller 8, which is equal to a lengthening of the 
sliver section between the draw frame and the can coiler, the basic speed of the 
can coiler is increased, and thus also the drive speed of the can coiler. For this 
purpose, the central control unit is connected to a controller that provides 

25 appropriate drive commands in order to carry out in this way an adjustment and 

thus regulation of the basic transmission of the regulating draw frame relative to 
the can coiler. The control loop further takes into consideration the time interval 
that has elapsed since the last signal emission by the signal transducers 15 a, 
1 5 b. The greater this time interval, the smaller the adjustments of the speed of 
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the can coiler drive that are calculated by the central control unit. This 
evaluation that also includes temporal data leads to a significant calming of the 
control behavior and, in this way, the optimum basic transmission is found 
automatically. 
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List of reference numerals 





1 


carder 




to 


draw frame 




3 


can coiler 


5 


4 


sliver can 




5 


sliver 




6 


pivot axis 




7 


arm 




8 


roller 


10 


9 


tube 




10 


weight element 




11 


stand 




12 


adjusting thread 




13 


lock nut for the weight element 


15 


14 


roller 




15 a 


signal transducer 




15 b 


signal transducer 




16 


damping 
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